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Alexander Varshavsky is Smits
Professor of Cell Biology at the
California Institute of Technology.
He moved to Caltech in 1992, after
15 years at the MIT’s Department
of Biology. He was born and
educated in Russia, and was 30 at
the time of his emigration to the
U.S. in 1977. In Russia, and for a
while at MIT, he studied the
structure and replication of
chromosomes. Over the last 24
years, the work of his laboratory
focused on the ubiquitin system
and closely related fields. He is a
member of the U.S. National
Academy of Sciences, and has
received the Gairdner Award, the
Lasker Award, the General Motors
Sloan Prize, the Wolf Prize, the
Horwitz Prize, and the Wilson
Medal.
What turned you on to biology
in the first place? My father, now
retired and living in Salt Lake City,
was a physical chemist in
Moscow, working on separation of
isotopes. He got interested in DNA
in the late 1950s and became a
biophysicist. I grew up in Moscow
surrounded by a din of
conversations about physics,
chemistry and biology. I wanted to
do them all, and pure mathematics
to boot. That mania grandiosa
eventually subsided, perhaps not
entirely. I majored in chemistry at
Moscow University and began
working at a biochemical lab. I
loved it! Still do. Why? I know the
answer only in part. The causes of
a strong emotional preference are
difficult to pinpoint precisely, for
they are most likely a part of one’s
genetically determined mental
makeup. There was also an
indirect reason for my interest in
biology. At about 17, I read
Einstein’s remark that one cause
of his attraction to science was
the desire to escape from
everyday existence, from its
unbearable cruelty and
inconsolable emptiness, from the
prison of one’s constantly
changing whims. I was stunned to
see that he felt that way, for I did
too, but did not discuss the
subject with anyone, then.
Do you have a favorite paper?
Several, but foremost among them
are a couple of papers by Seymour
Benzer in the mid-1950s that
described his dissection of the fine
structure of the rII locus of the
phage T4. This work founded
molecular genetics. Benzer’s
approach was incredibly elegant,
let alone effective. The beauty of
these papers doesn’t age: when I
re-read them recently, they felt just
as untrivial as they were half a
century ago.
What is the best advice you’ve
been given and can offer? This
was from my father, when I was 16.
“So you are interested in biology”,
he said. ‘Good. But ignore biology
for now, kind of. Get the best
background in math, physics and
chemistry that you can possibly
achieve, then worry about biology.
Learning biology is much easier
than physics and math, so do them
first”. I immediately felt he was
right, and soon knew it for sure. As
to the best advice I can offer to a
beginner, it’s this: pay little if any
attention to fashions in science.
Avoid the most glamorous (and
therefore most crowded) fields.
Above all, endeavor to invent new
methods. They are, in a sense,
more important than discoveries,
because discoveries are often a
direct (and immediate)
consequence of new methods.
Giving advice is easy: “If attacked
by a lion thrust your arm down his
throat. This takes some practice.”
(Cyril Connolly).
What is your favorite (or least
favorite) conference? About 10
years ago, in my mid-forties, I
noticed that conferences started
to feel like distractions from real
work. I began to see scientific
meetings as a source of stress,
both physical (travel) and social
(worldly encounters), that wasn’t
compensated enough by what I
learned there, in comparison to
reading and thinking in the quiet
of office or home. My alienation
from conferences is by now nearly
complete.
Do you have a scientific hero?
If so, who and why? I have a few,
and will mention one of them:
Blaise Pascal. He lived in the first
half of the 17th century, at the
beginning of modern science, and
was a polymath like no other, with
the interests (and contributions!)
that encompassed the entire
gamut of interesting things, from
mathematics and physics to
literature. In physics, the Pascal
law was but one of his several
discoveries. He founded the
theory of probability, was a great
geometer, came very close to
inventing calculus. The style of
Pascal’s Letters of a Provincial
had an immense influence on the
evolution of the French language.
He had to contend with poor
health, died at 39, and from the
distance of centuries comes
across as a remarkable, deeply
sympathetic figure. It might be
wise to admire great achievers
from a distance, for as people
they rarely if ever measure up to
the quality of their deeds. We will
never know Pascal the person.
The few surviving descriptions of
him, by his sister Gilberte and
others, tend to be hagiographic in
the extreme. It might be just as
well.
What do you think about the
‘electronic revolution’ in
publishing and the push to
make primary material freely
available? I have a concern: I see
a whiff of the French Revolution’s
fervor in exhortations that seek to
force the publishers to abandon
their profit-generating rights in
favor of free access. I don’t know
enough about the legal and
technical issues of scientific
publishing to take a side in this
debate, but I do know that extreme
opinions of any kind tend to be
incorrect, and especially so in a
setting complex enough to include
many people and competing
interests. The Bolsheviks, Taliban
and reformers of their ilk didn’t pay
attention to the inconvenient issue
of complexity, and got themselves
in a pickle as a result. So it might
be a better idea to progress slowly
in the business of free access, lest
the golden goose is killed before
the new and promised one grows
up.
What is your greatest ambition?
The ambition of Napoleon was to
rule the world, as much of it as
possible anyway. The ambition of a
homeless panhandler in Pasadena
is to collect enough money from
the passersby to live another day.
My ambition is somewhere in
between. No interest in ruling the
world, a significant interest in
making it through the day, and the
ambition to be a better scientist
than colleagues I admire most. To
be useful, an ambition should be
far-reaching enough to be
unrealistic, but not entirely so. I
hope my ambition is of that variety.
What do you think are the big
questions to be answered next
in your field? The area of ubiquitin
and regulated protein degradation,
from its inconspicuous beginnings
in the 1980s, has become an
incredible monster of a field. The
research on ubiquitin is going from
strength to strength in hundreds of
laboratories throughout the world.
Within a decade, we shall probably
see a bunch of really useful drugs
that target specific components of
the ubiquitin system, as well as
drugs that will direct the system to
destroy (and thereby to inhibit
functionally) any specific protein.
The marriage of ubiquitin and
medicine will be a long and happy
one. Almost the only aspect of
ubiquitin that is not being studied
at the level of intensity it deserves
is ubiquitin evolution. The ubiquitin
fold is present in eukaryotic and
prokaryotic proteins, but
prokaryotes (both eubacteria and
archaea) lack the actual ubiquitin
and ubiquitin-specific enzymes,
whereas all eukaryotes have the
ubiquitin system. This striking
dichotomy calls for an explanation.
I am trying to complete a paper
describing a few ideas about
ubiquitin evolution that I had for a
long time but didn’t manage to
write up. Perhaps not accidentally,
because the ideas about early
evolution of the ubiquitin system
have the flavor of ideas about
pre-cellular life: they might be
unfalsifiable, and therefore not
really useful. We shall see.
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The heat is on
Over the past two decades
spring temperatures in temperate
regions of the Northern
Hemisphere have increased. This
effect, due to global warming,
has advanced the start of spring
growth and breeding of many
plants and animals including the
reproductive season of many
birds. But there has been little
information about what effect
climate changes may have had
on other aspects of the annual
cycle of migratory birds such as
the autumn migration.
But new work reported by
Lukas Jenni and Marc Kery of
the Swiss Ornithological Institute
in the Royal Society Proceedings
B (published online) has
examined the autumn migration
details of almost 350,000 birds
over 40 years that fly through a
narrow pass in the Swiss Alps on
their journey south each year.
The birds, from 64 species,
were caught in mist nets set up
both during the day and night in
the Col de Bretolet. After
recording their details, the birds
were released to continue their
journey. As the pass is at an
altitude of 1920 metres, the
researchers found that all birds
were on the move and the
results were therefore not
complicated by local residents
being caught in the nets.
The annual results for the
date of capture were each
clustered into three groups
spanning 10–12 years from 1958
to 1999. The researchers found
that there was no single pattern
of change in the dates of
passage for particular species.
But what they did find was that
amongst the migrants travelling
the greatest distance — to sub-
Saharan Africa — many species
were leaving earlier, in contrast
to many species that were just
travelling to the Mediterranean
area, which were leaving later.
The researchers believe these
results could be explained by
the long-distance migrants’
need to cross the Sahel region
ahead of its increasingly early
dry season in contrast to the
delayed departure for short-
distance migrants who are
finding their northern
environment congenial for
longer than in the past. These
results were also supported by
evidence that migrant species
with a variable brood number
were also migrating later than
those which have just a single
brood, supporting the view that
the potential breeding season in
their northern habitat had
lengthened, providing more
opportunity for them to exploit
their summer home.
Early bird: Pied flycatchers are just one of the long-distance migrants leaving their
European breeding grounds earlier. (Photo: Oxford Scientific Films.)
